ABSTRACT
Introduction
Although asymptomatic bacteriuria in the elderly is a well recognized phenomenon, 1 the transition from this to a urinary tract infection (UTI) may be difficult to define. Emergency physicians (EPs) justifiably suspect UTIs in elderly patients who have vague, systemic complaints, since nonspecific presentations of UTI are relatively frequent. [2] [3] [4] Because UTI may cause substantial morbidity and mortality in the elderly, physicians frequently initiate antibiotics based on positive urinary reagent strip tests until culture results are available. With such an approach, misdiagnosis of a UTI has been estimated to range from 20%-40%. 5 In addition, this management plan may be incorrectly reinforced by the subsequent return of positive urine cultures, which are in fact related to pre-existing asymptomatic bacteriuria. If the rates of positive urinary tests (reagent strips and cultures) in a population of elderly patients with vague symptoms are similar to the rates of positive tests in a population with asymptomatic bacteriuria, it is likely that EPs are treating "background" noise and not true infections.
A MEDLINE search, using the MeSH terms elderly, geriatric, urinary tract infection, therapy and diagnosis, failed to identify any ED-based studies addressing the diagnosis of UTI using reagent strips in the elderly. In this study, we sought to compare the results of urine cultures and reagent strips in 2 groups of elderly emergency department (ED) patients: an asymptomatic group unlikely to have UTI, and a group who had vague symptoms and were considered at risk for UTI.
Methods

Setting and patients
This observational, cohort study was conducted in a university teaching hospital ED with an annual census of 60 000. We recruited 2 cohorts in a prospective convenience fashion, each included 100 patients aged 65 years or older. The first (asymptomatic) group consisted of afebrile patients who presented to the ED with non-infectious, non-systemic complaints such as minor trauma, nonspecific chest pain, cast checks or follow-up for other test results. The second (symptomatic) group consisted of patients who presented with acute confusion, weakness or fever without focal symptoms. In this group, UTI was considered a possible etiology for patients' non-specific presentation. We excluded patients who required hospital admission before screening, those with urinary symptoms (frequency, burning, dysuria, or costovertebral angle pain or tenderness), those with known anatomic urological abnormalities and those residing in long-term care facilities. This study was approved by the Research Review Committee of our hospital, and all patients provided written consent before participating.
Study procedures
We performed reagent strip testing and urine cultures for patients in both groups. At the time of specimen collection, the EPs were not aware of the asymptomatic group's strip testing results. Treating physicians were aware of the symptomatic group's reagent test results as urine testing is routine for this patient group. On day 3, research assistants reviewed all culture results and provided the on-site EP with the patient chart and culture results if a positive culture was identified. The on-site EP determined whether or not any additional follow-up or treatment was needed. For patients admitted to the hospital, culture results were forwarded to the appropriate ward.
Definitions
A positive urinary culture was defined a priori as a single organism count greater than 100 000 CFU/mL in midstream specimens and greater than 1000 CFU/mL in specimens collected by catheterization. We considered reagent strips positive if they demonstrated any reaction to the leukocyte-esterase assay, to the nitrite assay or to both. All assays were interpreted with an automated reagent strip analyzer (Clinitek 50, Bayer Corporation, Elkhart, IN) using the Multistix 8 SG reagent strip (Bayer HealthCare LLC, Elkhart, IN) used in the ED for this purpose. All testing was done by the emergency nurse responsible for the patient during the initial visit. No microscopic analysis was performed.
Data analysis
Results of reagent strip testing and urine cultures were collated and stratified by group. Descriptive data, including means, medians, interquartile ranges and 95% confidence intervals (CIs) were calculated, as appropriate. We constructed standard 2×2 contingency tables to demonstrate the relations between reagent strip testing and urine culture results. We calculated sensitivity, specificity, predictive values and likelihood ratios (LRs) using standard formulae.
Results
There were 100 patients in each group. Table 1 shows that age and sex were similar between groups and that there was a slight preponderance of women in the study population.
Asymptomatic group
Patients in the asymptomatic group had the following presenting complaints: cardiac problem, including congestive heart failure, atrial fibrillation, acute coronary syndrome or chest pain (n = 29); dyspnea (n = 12); stroke or transient ischemic attack (n = 8); hip fracture (n = 7); abdominal pain (n = 7); back pain (n = 4); vertigo (n = 3); seizure (n = 3); vomiting (n = 3); upper gastrointestinal bleed (n = 2); anemia (n = 2); pleural effusion (n = 2); hypoglycemia (n = 2); and other miscellaneous complaints (n = 16). No patient in the asymptomatic group received antibiotics during the first ED visit or at discharge. Table 2 shows that 14 patients in this group had positive cultures and that, having a sensitivity of Table 2 and Table 3 show that sensitivity and specificity were similar, and relatively poor, in both groups. Positive likelihood ratios (LRs) for reagent test strips were 2.8 and 2.7 in the asymptomatic and symptomatic groups, respectively, while negative LRs were 0.3 and 0.46. This suggests that these tests are both weak positive predictors and weak negative predictors. Table 4 shows that Escherichia coli was the most commonly cultured pathogen but that a variety of enteric and other organisms were seen. A substantial number of patients had cultures that were interpreted as false positive. It was difficult to determine what proportion of positive cultures was owing to contamination or asymptomatic bacteriuria rather than to UTI.
Symptomatic group
Test performance
Discussion
Based on these data, reagent strips are not effective for the accurate identification of acute UTIs in the elderly. Other studies provide conflicting results about their clinical value. In a meta-analysis, Deville and colleagues concluded that a reagent strip that was negative for both nitrites and leukocyte-esterase excluded the presence of infection (i.e., that the strip was highly sensitive). 6 Conversely, reagent strips used in this fashion have many false-positives and are not specific enough to confirm infection, even in high pre-test probability situations. Eidelman and colleagues reported that reagent strips lacked sensitivity in the ED setting, even in high pre-test probability patients, and could therefore not rule out a UTI. 7 Similarly, Lammers and others showed that when physicians relied on the reagent strip alone to evaluate patients with classic lower urinary tract symptoms, 47% of patients received antibiotics inappropriately, while 11% did not receive treatment when they should have. 8 In this study, reagent strips were 64.3% and 73.7% sensitive for predicting positive urine cultures in asymptomatic and symptomatic patients, respectively. These values are lower than those quoted for the general adult population in a metaanalysis by DeVille and colleagues, who concluded that a negative reagent strip is sufficient to rule out Table 4 . Cultured urinary pathogens, stratified by group. urinary infection. Similar conclusions about poor sensitivity were reached for screening asymptomatic bacteriuria in pregnant women. 9 The presence of asymptomatic bacteriuria is not infrequent in the elderly, and this may result in negative reagent testing but positive cultures. In addition, the presence of pyuria in association with asymptomatic bacteriuria has not been found to indicate antibiotic treatment. 10 Given the prevalence of asymptomatic bacteriuria and the uncertainty of rapid diagnostic testing for UTI, the following question arises: In elderly patients with nonspecific symptoms, such as fever of unknown origin, confusion or weakness, how can EPs clarify whether a UTI is the etiology of these symptoms?
Barkham and colleagues showed that elderly patients with blood-culture positive urinary infections present with atypical symptoms more often than not.
4 Surprisingly, confusion, cough and dyspnea were the 3 most common symptoms in patients who had urosepsis confirmed by positive blood and urine cultures for the same pathogen. In their study, a substantial minority did not have pyuria, and lower respiratory tract infection was often the erroneous admitting diagnosis.
Poor sensitivity for positive cultures does not infer poor sensitivity for UTI because, in the elderly, positive cultures do not necessarily confirm UTI. Positive cultures may also reflect asymptomatic bacteriuria and, given the high prevalence of bacteriuria in our asymptomatic group, it is possible that many or most of the positive cultures in our symptomatic cohort reflected asymptomatic bacteriuria, particularly given the lack of focal urinary-related symptoms. Of note, only 5 out of the 11 patients admitted with a positive culture had UTI as a primary or secondary discharge diagnosis, which supports the view that many positive cultures are 'false' positive. Neither a reagent test nor a positive culture result alone or in combination appears to be sufficient to diagnose a UTI in this population. Positive cultures must be interpreted in light of clinical presentation; hence, bacteriuria becomes 'urinary infection' when the patient has symptoms, particularly those related to the urinary tract. However, studies such as that by Barkham and colleagues suggest it may be difficult to define the symptoms that are compatible with UTI, and that vague systemic symptoms in the elderly are enough to warrant the suspicion of a UTI even in the presence of a negative dipstick urinalysis.
Our results showed that 61% of patients with positive reagent testing had negative cultures; therefore, basing treatment solely on a positive reagent test seems inappropriate in an elderly patient without focal urinary tract symptoms. These data, along with previous work, 8 suggest that dependence on these low-specificity tests will lead to over treatment. Of interest, our physicians prescribed antibiotics for only 55.3% of symptomatic patients who had positive reagent tests, which suggests an awareness of the non-specific nature of reagent testing.
These results would support further study to identify reliable diagnostic criteria for UTI in elderly patients who have no focal symptoms, as well as to clarify when asymptomatic bacteriuria becomes a UTI. There are no definite criteria for treating asymptomatic bacteriuria in the elderly, and treatment of culture-positive patients who do not have a UTI is not without risk.
Limitations
As with any convenience cohort, there is a possibility of recruitment bias. In addition, we excluded long-term care patients and those with known urologic abnormalities, so our results cannot necessarily be generalized to those populations. With no predetermined criterion standard for the diagnosis of a UTI, final clinical diagnoses are suspect. Conclusions derived from these data should be confirmed in larger studies with more rigorous outcome assignment (if possible, based on a valid and reliable criterion standard). This was a 'real-world' study in which urine was captured in many ways. We cannot identify the proportion of specimens that were contaminated-particularly from patients with physical disabilities and those who were weak or confused.
Conclusion
In the elderly, reagent testing is an unreliable method of identifying patients with positive blood cultures. Moreover, positive urine culture rates are only slightly higher in patients with vague symptoms attributable to UTI than they are in (asymptomatic) patients treated for non-urologic problems, suggesting that many positive cultures in elderly patients with non-focal systemic symptoms are false-positive tests reflecting asymptomatic bacteriuria and not UTIs. Blood cultures, regarded by many as the criterion standard for UTI, do not have sufficient specificity to confirm the diagnosis of UTI in elderly patients with non-specific symptoms.
